Selecting an 'optimal' nest site is believed to be an important component of fitness for birds, but paradoxically there is often considerable intraspecific variation in nest sites. Few studies have tested whether nest-site selection by birds changes after experience with nest predators. Using data collected over 9 years, we examined within-and between-year variation in 331 nests of white-tailed ptarmigan, Lagopus leucurus. We found the first direct evidence for a fitness trade-off with amount of cover at the nest; concealed sites were less often detected by predators but were more risky for incubating hens. Small ptarmigan and those in good body condition used sites with less cover, while large ptarmigan nested at higher elevations. Nesting success was not related to age or spring body condition. Responses to experience with predators were less clear. Successful females tended to use less cover the following year, whereas unsuccessful females tended to change cover types, but not the amount of cover, in subsequent years. Overall, characteristics of nest sites showed strong seasonal patterns, suggesting that microclimate may be a more important selective pressure than predation.
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Many tree-and ground-nesting birds typically lose 50% or more nesting attempts to predators each year (Ricklefs 1969; review in Martin 1992) . With such high risk, it is expected that natural selection favours the choice of safe nesting sites; numerous studies have confirmed that microhabitat around nests differs from random and reduces visits by predators (Stauffer & Best 1986; Bekoff et al. 1989; review in Martin 1992) . However, characteristics of successful nest sites can be diametrically opposed across species. For example, nests concealed by vegetation had higher success in spruce grouse, Canachites canadensis (Keppie & Herzog 1978) and marsh wrens, Cistothorus palustris (Leonard & Picman 1987 ), but exposed nests were more successful for red-winged blackbirds, Agelaius phoeniceus (Caccamise 1977) and northern harriers, Circus cyaneus (Simmons & Smith 1984) . For species in harsh environments, the aspect and cover around nest sites may also aid thermoregulation. Studies of a wide variety of species have attributed the arrangement of structural cover to protection from the wind or sun (Walsberg 1985; With & Webb 1993; Nelson & Martin, in press ).
Because nest success is a large component of fitness, researchers have concluded that species-typical 'optimal' patterns of nest placement have evolved (Cody 1981; Rosenzweig 1985; Bekoff et al. 1989 ). This may be true on a coarse scale, but at the level of individuals, there is often considerable variation in characteristics of nests. Intraspecific variation and its consequences for hatching success is well documented, but remarkably few studies have investigated reasons for this variation. Usually it is assumed that some individuals have inferior cognitive abilities (Bekoff et al. 1989) , that nest sites are limited (Norment 1993), or that future nesting conditions are unpredictable (Leonard & Picman 1987) . However, there may be other underlying causes. In a unique study, Marzluff (1988) found opposing selection pressures on nest cover for pinyon jays, Gymnorhinus cyanocephalus; thermal factors favoured exposed nests but predation risk favoured concealed ones. If these pressures themselves change over time or space they may select for different 'optimal' nest types. Physical characteristics of individuals such as size or body condition may also affect the choice of sites, but this has not been investigated.
Complexities of site selection may favour the ability to learn characteristics of a good nest and to modify behaviour based on past experience (Marzluff 1988) . Birds often move to a different site after being depredated (e.g. Dow
